This study focuses on priming as a function of exposure to bimodal stimuli of European Portuguese screen centred single words and isolated pictures inserted at the screen's right upper corner, with four kinds of word-picture relation. The eye movements of 18 Portuguese native university students were registered while reading four sets of ten word-picture pairs, and their respective oral recall lists of words or pictures were kept. The results reveal a higher phonological priming effect when recalling words. Results are discussed taking into consideration the eye movements' behaviour values (number and duration of fixations, and number of transitions between word and picture).
Introduction
The present study is part of a larger research project on reading and comprehension of words, sentences and texts that is taking place at the University of Lisbon. This paper particularly focuses on the possible priming effects of previous reading and recall. In this experiment, priming is a function of simultaneous exposure to bimodal stimuli, since each isolated word is presented, during two seconds, in the centre of a screen, together with a picture inserted on the same screen's right upper corner. This bimodal stimuli exposure is expected to interfere in recall by modality. In other words, our aim is to observe whether the recalling words task is influenced by the images presented simultaneously, and whether the images recall is interfered by the memory of the words read.
For this purpose, we developed an experimental design where the internal relation of each bimodal stimulus, word and image, may be harmonious, consonant or equivalent in terms of reference, or dissonant. In the later case, word and image do not share a complete reference, as category, but only as a subset of the total set of attributes of both, being these attributes of either phonologic or of semantic nature. In view of the foregoing, the priming effect is then considered as the phonological or the semantic nature of the internal relation of each bimodal stimulus. -27, 2008 ISCA Archive http://www.isca-speech.org/archive
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Methodology
We establish four kinds of relation for the analysis of the experimental lists of word-picture pairs: (i) synonymy (word: 'mala' (purse); picture: 'mala' (purse)); (ii) word supra and picture infra ordinate (word: 'corpo' (body); picture: 'mão' (hand)); (iii) word infra and picture supra ordinate (word: 'dedo' (toe); picture: 'pé' (foot)); (iv) phonological similarity (word:
Each participant was presented with four sets of ten word-picture pairs and was asked, after each set presentation, to recall the greater possible number of either words read (two sets) or of images visualized (the other two sets).
The eye movements of 18 adult university students Portuguese native speakers were registered with the ASL R6-HS system, while viewing the four sets of ten word-picture pairs. Oral recall lists of words or pictures were kept, together with the respective reading times (word total reading time, image total observation time), number of fixations (word total number of fixations, image total number of fixations) and transitions between word and picture (number of transitions from word to image, number of transitions from image to word).
Results
A cluster analysis of eye movements' data allows us to observe the existence of three main clusters. The first cluster associates the synonymy wordpicture pairs containing words with four or more syllables, and is associated to phonologically related pairs, 50% of the infra-supra and 37,5% of the supra-infra semantic pairs. The second larger cluster associates all the synonymy pairs with three or less number of syllables words and one third of the supra-infra semantic pairs. The third cluster contains all the other left pairs, i.e., 25% of phonological nature, 25% of supra-infra pairs and 37,5% of the infra-supra pairs.
In what concerns synonyms, the results point to a difference in processing based on length of the word. In future experiments, we shall control the word length as well as it's frequency of use. Phonologically related pairs will be also controlled for location of the phonological manipulation (initial, medial or final) or for operation (substitution or adding of a segment).
It should be stressed, though that the first cluster points to higher processing costs and the second cluster to lower ones. The third cluster points to ambiguous situations possibly due to less controlled stimuli construction, namely the pictures' selection.
Analysing the relations among eye movement variables, as shown in In general, behavioural effects are always registered in the image. The higher is the time spent in the image, the larger is the number of fixations and the number of transitions from word to image. The most retrieved stimulus (3 in Figure 1 ) are the ones that required higher number of fixations in the image and higher number of transitions from word to image (p<0.05).
Correlations are shown between type of stimulus and eye movement behaviour: phonologically cued pairs have higher values for total number of fixations in the image and higher number of transitions from word to image, when compared to synonyms (p<0.01). They also have a higher total number of transitions from image to word, contrasting with supra-infra semantic pairs (p<0.05).
When recalling words, participants remembered 75% of the words of the phonological pairs. This is statistically significant (p<0.05) when contrasting with the synonyms ones.
When recalling images, there was no significant effect of either phonological or semantic priming.
Discussion
Thus, our results point out to an effect of phonological priming, not only on eye movements' behaviour but on recall task as well (especially when the task was to remember words). Moreover, our results show that participants make more fixations on the image than on the word, and that this behaviour increased the probability of remembering the stimuli.
In future analyses, these results will be contrasted with works concerning eye movements' when looking to advertisements (see Rayner and Castellano (2007) for a brief review). Since advertisements combine, as typically hybrid I.H. Faria and P. Luegi 92 texts (also tested in Faria et al. 2006a Faria et al. , 2006b , images with single words or text, eye movements' behaviour on it may be compared with the kind of stimuli we are using. Accordingly to Rayner and Castellano (2007) , when looking to ads, time spent on the image or in the text depends on the viewers' purpose or task; for instance, if they want (or were told that that is the purpose of the study) to buy the product, they spend more time reading the text than viewing the image.
In upcoming experiments, we will, therefore, change the instruction, enlarge the set of stimuli and control for perceptive and semantic properties the images to be used.
